Novel bis-acridine orange (1) was synthesized from Fmoc-Lys(Boc)-OH and Fmoc-Lys(A0)-OH (AO: acridine orange), with the 9-position of acridine orange (AO) linked to the &amino moiety of lysine, on the peptide synthesizer. Bis-acridine orange (1) yielded a very weak fluorescence in an aqueous media due to the intramolecular stacking, but its fluorescence was enhanced over 200-times upon binding to doublestranded DNA, irrespective of the DNA sequences. Circular dichroism (CD) spectra showed that 1 binds to double stranded DNA in its stacked conformation, concomitant with fluorescence enhancement.
INTRODUCTION

Development of fluorometric reagents showing a preference
for double-stranded DNA with hgh affinity is important fkom a viewpoint of simple and quick detection of a hybrid between the probe DNA and the target DNA in a sample. In h s context, we have synthesized bis-acridine 2 by reaction of Fmoc-Lys(Boc)-OH with Fmoc-Lys(Acr)-OH (1). Compound 2 could bis-intercalate to double-stranded DNA, irrespective of DNA sequence, but its fluorescence enhancement depended on the AT content of the DNA duplex. Thls phenomenon is characteristic of 9-aminoacridine derivatives, skeleton of which is present as its monomer parts of 2. The fluorescence of 2 was enhanced with AT sequences but RESULT AND DISCUSSION Absolption spectra of bis-acridme orange 1 in an aqueous media suggested that the acridine orange units of 1 stacked with each other in aqueous meda. Fluorometric measurements of 1 gave only a weak fluorescence in an aqueous solution. Upon addtion of sonicated calf thymus DNA, the fluorescence intensity of 1 at 5 10 nm (Ax = 428 nm) increased over 200-times greater fiom that alone, an observation in sharp contrast to that of bis-9-aminoacridine 2, fluorescence of whch was unaffected by DNA addtion. Fluorescence enhancement of the same magnitude was also observed for 1 with a synthetic double-stranded DNA polymer of poly(dA-dT)* or poly(dG-dC)2, whereas no fluorescence enhancement was observed with a synthetic single-stranded DNA polymer consist of polydA or polydT. Ths result suggested that bis-acridme orange 1 can be used as a fluorometric reagent showing hgh double-strand preference. CD spectra in the absence and presence of sonicated calf thymus DNA revealed that 1 gives rise to an exiton coupling in the absorption region of its chromophore and showed that 1 assumes a stacked conformation even in the double-stranded DNA complex (data not shown). Finally, the mechanism of the fluorescence enhancement of 1 bound to double-stranded DNA was not bis-bintercalation but a conformational change of the stacked structure of 1 in the groove of double stranded DNA to generate the fluorescence.
In conclusion, we succeeded in developing a fluorescent bis-intercalator showing double-stranded DNA preference based onacridme orange chromopheres as the bis-acridme unit instead of aminoacridine. It is interesting to find that 
